
ABSTRACT 

(Korean Patent Application Laid-open No. 2001-0001735) 



The present invention discloses a semiconductor device, 
which includes a trench type isolation film, and a method for 
the semiconductor device. The feature of the semiconductor 
device and the method related to the present invention are that 
the semiconductor device includes a trench type isolation film 
comprises a substrate; a trench formed on a surface of the 
substrate; a oxidization barrier layer including a nitride film 
formed on the entire surface of the substrate exposed through 
the trench; a first substance film filling a part of the trench 
in which the barrier layer formed; and a second substance film 
filling another part of the trench so that the first substance 
film not be exposed. The characteristic of filling a trench 
with a large aspect ratio improves by using poly silicone film 
as the first substance film. Since the semiconductor device 
comprises the oxidization barrier layer, which includes the 
nitride film, between the isolation film and the surface of the 
substrate exposed through the trench, an occurrence of a defect 
by stress, such as the SHALLOW PIT, in a following oxidization 
process is prevented. 
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(74) <-tIA : 4 - b>- fcVWf* 2 A 

(54) h u>^mm^mm%:m±^^mwmw:Rxf^(Dmm^m 
mm] 

7fM;£2xfc h u^^W— £|S £±I#>iA frig 1 ^ffflf&L^-hfeig 1 ^soi^stB;* 
tt^U v-y = >"&m^Z> ^ <t (liot, ftfcHtlt (aspect ratio) h 

v^(7)a^^^(fiiiing)it#tt^^$ti-5o *7t, m^mmt h u^^-^m 
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©SMfcXg-C;* YUX\Z$LZ>\s J rv , > h (SHALLOW PIT) © «k 5 #^R&a s 38£ 

-r z> - £ * vs± -t & - £ a* -T- # s o 

HI 6 «:#flSi-*t«, *«(40), 0J*tf¥*#£*»^£©*3^# 1 2 
h V^(46,46a)^^$nXV^Se-bf5^ 1 h (46) (ilS©^ T (core) 

f 2 hU^(46a)©«tt±|B»l. h 1/^(46) ©i|>g^ifc^T/£< ^)&£;ftTV^ 
5„Ji|5^lXT^f|2 b V>-^(46,46a)(^lSt>^2^®II/^^-V(54a, 56a) 
T*«*a*^"CV>5^ % _L|EJj$ 1 RtJKJB 2 h>^f (46, 46a) .J: oT_bfS^ 1 
RXfWh2 — X54a, 56a) CD^fc $nfcifc*^S*5o 

BP*>, ±ISK5 1 hW^(46)©»#, T«fPtt±IB» 1 *Jtl!P^-^(54a)- ; e, 
±^(*JifBm 2 ^®M^^-^(56a)-C\ *ix-etLS«)5&*tbTV^ 0 U*»U 
±15^2 bl/V^(46a)©i§£\ ±|B» l4fc««k^-^(54a)tt±IS»2 
V^(46a) OJgO^$P^tw^$ tL-CJb* 9 , a 9 ©^«VNT^ 1 b±l5m 2 feff 
jg,^w-;/(56a)T*tf>&£;h,-CV^ 0 . -HIEIS l 4feWBi^^ — ^(54a)tt'sKy v- 
pnytfc^ ^2^WIl/^^->'(56a)«CVD^k^t 5 fc^o 
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_hf5Sgl&t/!g2 h UV^(46,46a)^iiCTKai$^S^(40)(D^® 
(OT, h ^^^-^cbVNp) ^_bffi^ l 2 — V (54a, 56a) tt 

iMlTl^l\ Wb, ±mWHRTf%$2 h ^>^(46,46a)(Drtli^±ta 
1 2 4^SCJf ^->(54a, 56a)Mfc$'ffcBIS:'g' trift%ffl<?>ttfiJi 

(48, 50, 52) *S^$tl/TV>S 0 JhfSP*lgJi (48, 50, 52) teJlR&^#c£*L/cSg 
3 i|6*«l(48,50,52)"e&-&o ±fE» 1 #6»il(48) tt±IB» 1 RtfH 2 h 
(46,46a)OP fe DS^^$-frT, «i»OfiXS"C±l3» 2 |6«Mg(50) <b -hfEjg 1 
RtfXS 2 M^^(46,46a)*iR«9Htf3E«(40)ra^6<J^ h^£l8?P£i±5 

50-300 ASlTfcS. -heEH 2 16^(50) (oxidation barrier) 

^ 0 ±iejg 2 mmm (50) n±mm 1 vonms<*~- > (54a) m^cowtitxm. 

\z£Z>* h ux\z&<9 h i/yfjloStliv'to^^y h (shallow pit)?f^$ 
«:BS±-f-S«:#JSri-Sa -tfEJg 3 I6tft0l(52) tt hto m^fc« mto Kt? 
fcot, ^(Dff 100~500A^^T*fc5 o 

Mtfcftlzte^ m l 3r#!*H-*U^ XS(4<))±»c^y-KBMbBI(42) ( Rl5^bl!l(44) 
SrKB2fe^fifci"5o _bfB^bflg(44) Ji^^dH^-f) SrSfe* 

L-c±tes*s (40) ^fjflH4««^iH:^$nfe«*Sr« 5 m%m^ - 

>'(B^t1*)&7&5Sci'3o ^oT, ±15^181(44) 0«fd^±IBXtR07w — 
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vmtmtt2)frht£%mmmz.mfrfrz>& ?t::&5o ±mmtm mr-c^ 

y<y K^-fbJ^(42) t LTfflV^T_LteS^(40)(D7^— )V K 

^(Cfjf^^>^$ *^1TZ>W, 1 -Rtm 2 h V-V^(46, 46a) ^Mt5„ ±fBJfl 1 
h W^(46)«_bfB*t5(40)(O=>T(core)^{v:^^n6o SP^. Jli2Ie]i& 
^«(C]:b-<T^^^^i«V^^^?f^^ix6cSH,±IB^2 hl/^(46a) 

IH 2 £#j$-rtUi v ±|5S*g(40) ^±I2fg 1 RXf% 2 > lx>^-(46, 46a) 
Lfc^> _tfBS4£(40)O±i23g 1 Rt5* 2 h WV^(46,46a)^5iCT^I±l$tL 

s^ffi^n 1 ^fli(48)^^-rso -tiesi 1 m.mmmnmmitmx^m^- 

3 &|*flt(50, 52) SrlE2fe^fiJci-S. ±IB»-2 *&»K(50) teBMb»M-C*> 
ot±ffif hU^(46,46a)£4Mfffll, #J;itf# V *s V => >"C*I#> 

«£oT\ ±E» 2 jfe«*|£(50) tt^btt(SiN) T^fife-T 5 ^ £ r. 0«f v 

-2t\ ±K# 3 HftR(52) tt^ttOiiy^y ^.XS-e±1E» 2.«H*BS(48)# 
^tbSo ±|B» 3 *6*ffl|(52>tt«aEXS-C±IB!B l MI 2 hV>^ 

(46, 46a) =j^ji-ca«)ii^«; n«^^x- 7 ^^iit^ 
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mm(52)ttmitm, mto m^tut mo rnxKM-tz zttm*. uw 
b#, ±ts^ 3 mmm (52) « iooA~5ooAs*off $ \zmj&-tz> u \ 

m 3 £#fla-mtf, -tffi^ 3 «s*ii(52)^^$tbys:^*«i^ffi^±ia* 1 

RXfm2 h 1/^(46, 46a) *S80iitPlR 1 (54) &m&t 5 0 -LtE# 1 ^ 

frJBI(54)ttJilBlBlXU J Sl2 h 1/^(46, 46ah# Id h UV^gtfS^iilBfg 1 

h u>-^(46) ^sfc^tp#tt^«n/t^Kfli-^^-r6ci t#3* bv\ 

±IBO J: 5 fc, JilB» 3 *£ltM(52m±fE|g 2 *fe^(50)O^^^>-^P£ih^ 
£ Utf^n-SO-e, ±|B» 1 *KBI(54)tt±IS* 3 ^l(52)Oi^j;5^ 

g «j'*»fiJt-r s - £ ^ asa* lv\ * $ ^; ±is 

a*uv\ _hfE3§ i ^w^(54)fi^y ayi^ritts: fc* s S' 

* uv\ r. ±15* y -> V =■ vji te^ic -> y = T*7F0/&-r 5 ^ t h x 

# 3 0 *°y->^ ^T'^-T6B#> -hfEjg 1 «J«BI(54) ti 500 A~2, 000 AS 

El 4 £#HB"*"*Lfif, _hfEfg 1 ftt«B 2 h 1^^(46, 46a) <D-U* ±MW, 1 
m^^r— -V(54a)-Ca«)i&tf^ % mtt-tfE* 1 4*lfB*(54)<?D^ffiSr^ y 
^-TSr^J:^ ^$tu^«f*"C*>5. SP-fe. ±IE# 1 4£>J01(54) 
i'y^<s/^i"S*s, _hfefg l h u^^(46)T*_hl5^ l «jSfBI(54) ^®ds± 

±fB» 1 h W^(46)<0Ttt*S«>&*/t?-kt25& 1 M^^(46)<E>J88$Jfc 
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(aspect ratio)&mb1rmi ! ton^<*--^(54a)m2!&£tlZ>o &oX\ feWi 

— X54a)T*±fB^ 1 h Uls^(46) &M.fr&tsm]gl-£&Wi<D^ y?-l/ 
?°RXf&G : frJin^ X <0 ±tZ% 1 h ^ (46) (D±Jj (Dm 9 |ft#£S&&tH» 

*.uv\ ^-rtu^ mm<v^v^>>y~Rzpw&j:mmn£ftxh-t 

tem i tfoWM'^ ^ — >- (54a) cdM tU J: 19 y V yi?^m£ftZ>fflMnM?&i-Z> 
^.tftX^Zo -bffi^ y ^ 5> * i t> ±12^ 1 Wmms<? — ^ (54a) o^s x 

<9±\£Mf$.£titc±.t?,m 1 4»Bii(54m£Ti&ife£*L6o u^u roiim-c 
_btsm 3 %&mm(52)*mtet>tix±mm 2 K&Mmmtmmtsftxnteh^^ 

±M%\ h u^(46)»cJt-<T*B>lst6<j»ii#Bi 5 i£v->±|BjR2 bw>-^(46a) (Ctefg 
h (46a) tf>J&<££/^ffi#fi*lFB#Rtfcl £n<5 0 

4*«fflt/"«^-^(54a)©*ffi«t 01*v>9f^, #l:ffittil®3- *»#fc:-LIB 
$ 1 mn^(54)(D^m^h^ Z. t\zm-*-X±&m 1 ^fCflH^-^^a) 

#5 0 *^ ±fd,mimnm/<*-^(54a)<D&m£titcmft(D-nmiki,x±. 
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m 5 «r#flR-f*ttf; ±flB» 1 *fMt/-«^— V(54)-C±IE» 1 2 b 

(46,46a) <D — «Wc£nfc5i&m4^£®^-tlBfll 1 RT/IR 2 

(46, 46a) <DJ% <0 2 4feft0t(56) £:7&fiJci"5o XfEU 2 4£>SCH!I(56) 

« cvd K^nn"t?^-f5^i:^a*bv\.^, ±ia» i &t;« 2 f^f 

(46, 46a) *mt>\Lt$m%M(OmM\t (Densification)<Ofe«>»CT =— /V^XSS: 
itfri-5o _hlST^-/^xm^i^^ff(N2)T^-/^XSS:fflv^So 

(54), .£<*k#j> a^iio^i^KfflSixfcaj^feii-t^eteSrift^ 

£-t!r-5/'c#?^> SS5tT=.— >Mwet anneal) ^^^T——/^ (02 anneal) Ig^ffl 

rOi^il^C, ±1B#l4&MI'**-^ (54a) 

lET^-/HSt, ±fB£ 2 ^KIK(56)^ffiSr±?BS*R(40)^SdSflEm 
$ tl -5 * -tr^±l^-r 3 t , ±IB* 1 4fc>SCB£^ * - > (54a) St;i 2 ftfCWk* * - 

tf_klE* 1~^ 3 |»m(48, 50, 52) *fctt_h3B& 1 XT/SB 2 <&®1BI(54, 56) b 
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[3S9i0>8t)*] 
Jf; 
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-«*ltf ^x^aiet* ^bisife yH*fl 9*| 5! a flls^tf ofl 7lWs|oi fic\. * ^SS 7|&. 7|&o)| gg£ £f|*|, # 
M ii(|A-| *£s|fc 7|&i£| S°Jo« «gg fi|SW.« il^fr 4PI STC»o| §^9 £H*|s| iJ^# *HS *l 

ti'ikjrt stxi a a *StW. *M #Sat°SMi ga|Aj£|g# a>s&©sm| §§b|(aspect ratiom S?h*I 

> MHiSllinQ) *£0| 7HdScK Sfi, **&a|«t3f .3*1* SAW tftsife 7|© Mo|oi| ^ S a^ S ^n|»o aiH 

VIMS. 
£6 
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£|o|c|. 

= |H*IS ^X^e|«^€ ^£x| 7|- ZS^^ 4SP<H 7I&CHI :±X|§S 37|»£S fiCf §a|A|?p| 

HSU JH|A|a " 0 w°£ 7|Efo|| tf« cH5 S^e^S x||*| gg«H= tN0o|ch 

*JJE*)| t|X^ *0| 5toWa*i 7|£K*H E2H*| 7 |. ggfl ^ ol-, gc* 0 | SJOplAi eeH*|S| Sftb|7} = 3*| §7| 

£lcK oil! ?i| 2|°4ah S!H*|2| oHU.*^o| A1§|£J^ §*ip> gftfgcK tr+efA-i, USG(Undoped Silicate Glasses*! 

ys CVD(Chemical Vapor Deposition)** ££■ S|H*|# * HS . ^ K-c- St, HDP(High Density Plasma)* o|#£ ejo|L.| USG 
»2S esh*|# *H§cK naM, e^h^oi 3.001^01 Eia *\^ HDPS o|#*i H?h*I# *HS-c:r s|c-|a^ a £J-o)| 

ao|S(void)7f 8£S|£ #21 §*IP> tt«acK 

>l* 'H-fcjSPI ««H. #2« 7|#€- *go| #£| 2a|5*©S 2 #§ti|2| Sfi!*|# j H <=.- gg S *||a|*[ u[ °<c[. o|of| 

= em*| h^°| 7|&ch| |£f n|m(shallow pit) asatTOI W4S=|te ^*)P1 9id 



CraW, * ar@o| o|^.jix| shfe 7|#*i aWlfe 4e2> #a) 7|#o| ^fe §*IIS« sH^sPI 3d»SAH. oM| esh*|oj| cn*h oh 

y ^4# %o\<&m now ^<&s\£ ^ ^ssohahsi' ^ =is7h a^ssi^- y# &*isf-^ sit ^*f&ai 

§ *B0| 0|^I2^ Sfe C|§ 7|£3 2^|fe A} 7 |o| Bg § S|H*|g ^X^£|St# ^b|*fe §*|2| H|2^gf *||gtf 



^7| 7|#*| 2W|# B««h7| ^SM, *' 7|&, 4^1 7l»0|| S^S 4^1 S|H*I# #§HAi in#E|fe 7|&S| *j2_l0|| fj 

H£i SS|°tt SlfSfe 4^| 4^ §0| §AH£| E5H*|o| ^ «s j|) f g S o| dj XIII #^'^01 icSS|X| S^THI 47 1 

r ^9s| ^JA|oj|o|| £|s^, 4-7| 5,^fS xin mx| xi|3 S°j2J°S o|^-OH^ 471 ?H|i ^ A^a|o|Jl, 4^1 x)l2 

^S|s ssheto|tK), 47| ^|3 ^^aj-E tiSi^SS.^, MTO(Medium Temperature Oxide)^r SEfe HTO(High Temperature Oxide) 
40| cK 

p|Ai, 471 q|ai| sSH*ie *H^fc. "4! 01 4? I M|H*|s| SiJb|# y*- w^g s ^ g E | ^ 

££•=■ a 1 4 ^(amorphous) ^£|S§o|cK aa|2 4^1 H2 l|^7|4^*t(Chemical Vapor Deposition, 0|^, CVDa^ 

« Ah^a|o|cK aa|2 4?l ^l2S^e+2| 50 A -300 a§£0|2, 4?l ^I3'S^9+S 100 A — 500A4H o|cf. 

t ^?|2| 4'A|oi|o|| s|s^, 4^1 *iH SfiaiS 4S^2l 1&I 4'£I5S°^ ol^*! Si^'-K 5.^71 4S^o|c|. 

PI cl# 7|^Sj 2|X1|S ^4*p| e g^S* 7|^0|| E|H*|^ §4*^ t^l; 4^1 ^|H*|# gsHAi 7|ffo| ggofl 

11 «^2|# S4S^ a*; 4?| 7|S 4o|| 4^1 *«1 S^2t2| Sfe ^II2 S! ^13 S^2|§ ^£ g S4*ffe EMI: 4^| 

13 4<XI 47 1 estj*|# ^h^^. x)h g 4 *fe EMI; 4^1 *ih 4^°^^ 47| m?h*|2| H^m 47 1 ^|1 # 

!»t°S *h^h|, a 2°jo| 47| 7|ffs| 2Sfic| y»| ^ nn;;|x| 47I ^1 4^°fe EMI; 4?l 7|eh 4o)| 47I eeHx|£| 

r^xis *|)^ n|2 S^sffe EMI; 4^1 fll2 #«a|s| 3°J§ 4^1 fiflo| icftK alj 7;|x| gfEMf §rfe EMI; SJ 

PI g^S| & ^2| aiHf oiygBhfe EMIS Sgste ^# fS°S sfe S|H*IS ^xf$a|°is y£*l| 4*1 2| xhis 

- ^S2| *!a|^|o|| °|*fS, 4^1 ^11 i-Hx| xfl3 §°42|s ^ 4S^, S!S|°|(SiN) SJ MT02+ SEfe- HTO^o^ S^&cK D.a\JL 
PI x|| 1 s? xi|2 fi£| 4HISS S: 1 CVD ifS|a|°S S^W. 4? I *U1 M^€r o|4i! *a| 4£I^S°S §41f 

.am 471 x-)|i #2*121 23# 011*1 4^s|-2|, £4 ££fc >!4 4^'S o|S*mK 

47| gehSI ^oi| ^a|s^ cHyHE 2±(N2)oiy , #4 cHy £Efe 4^ 'oiyo|cK 
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'HlSl^H^W^SJ JHI0IXI3/7 

0|£F 1>0|, ga| ^a|^§« SSWfe Hfi!*IS ±XH*a|*W EfH*|# ^SH Ai 7|& A[0|0|| aj^ xvwg ^ x. £f o|g ^ 

o|«K & ttSAl 6|A|ojo|.ft|e ^LH*IS ^&a|st« ?u|sfe °» a xisgftje g^g #2£*K* ^au«^ 

5H^£|OiXi A-l^ ^£ICf. g. ^@o| AjA|0l|fe 9^711011 A| g^ijol XjAlg X f0||71| g. # fief &S*M| tiS«t7| ^|sn 

£ 6# &3£*|-3 f 71^(40), oflfjcH b|£jfl 7|£hoi| g0 | S X-ih £ x|| 2 ^?H*I(46, 46a)^F««S|Oj gicK Ap| XH|1 J=BHx|(46) 

cr 7|^o| soKcore)S^cH| S^g ?jo £ ^^S|^°|^oj| b|s|| :£a>#o| S£7f g°4o|| gAng E£Hx|o|cK na| 

H ^7| X1I2 ^^HA|(46a)^ sol- ^^oi| b|§H ^xf#oj m £7( . us ^^s|^ geqo|| g^g egix|o|cK ix|aW, Ap| xi|2 H2Hx| 
46a)^l ^7| X-lh H£Hx|(46)B| ^ofj b|*H B7|| S£f£|o| Sicf. aJ 7( §y xi|2 ^?Hx|(46, 46a)^ Si uHS 
54a, 56a)H^ x|)?jx^ SUfedl. *ll 1 5=' ^12 ^^!*l(46 t 46a)cH| ^a|. x|i gj fl|2 ^S(54a, 56a)s| *H?-|S b|§0| 



^, HLH^I(46)s| S^. o^fe ^7 1 x-iH nH&!(54a)o^ f a^| xi | 2 n||fd(56a)H^ *H^^ ?ich 

^W, tPI ^12 ^2HA|(46a)^l S °, Aih sHa(54a)^ ^7| Xj|2 HSH*|(46a)£| SAia| ^go|| §ah£)cH oiH, 

4ojx| ^^--E ^7 1 z\\2 SSat nH@(56a)HS xH?jx^ oicK Ap ( Jih = S q| cHBj(54a)-B #a| *Ja|s 0 U, x\\2 njj^ ' 

56a)fe CVD t^etoicK 

i a-@o| ^'a| oil oil °|o^, ^7 1 Aih #^°| cHEd(54a)-E if^S gal *jai5^o|7HM aj^sj ga|^a|^s^ ^ 

c 9icK 2f j ai £ |s a}^q|^ #a|Ai £ |30o^ o|^o|xi 017^, ^ja|§ th^°|o^ oi^ojxi a f oi cf 

Li-a, ^7| flfi ^ xj|2 eaHx|(46, 46a)# #^HAi 7|gf(40)a| S°j(o|^, h^Hx| Lf)^o|af g)af xyi ^1 7H|2 fSg nfj 

j(54a, 56a)E ^3 3^£|CH 0^ ^ x|1 qj ^ 2 ^LH*I(46, 46a)^l H«|3J x g 1 gi ^,| 2 #s * cHEj(54a t 56a) A^ 

|0|| g^st§ ^^7HS| &^S(48, 50, 52)0| 8^£|0| SUCK §w§(48, 50, 52)^ $^£S M|x| ^|3 

ja«M48. 50, 52)o|cK a^ 7 | x|| 1 SS°|(48)B ^7| xgi ai ^l2 JEa*|(46, 46a)a| «-H^# ^9*^1^101, S ^§o||aH y 7 | 
112 aa^KSOW ^7| 7HM 5J Ai|2 H|Hx|(46, 46a)# #e-|>4^ 7|e(40)Ajo|a| <M*4 ^^^|^# &SJ a|7|7| ^ S ajs|. 

to|cK ^ 7 | x|| 2 S^^(50)-E a»et(SiN)SS*| a ^1-^ 50-300AS£o|cK &7| xi|2 S^^(50)-B ^ ^ ^(oxidation 
arrier)o|cf. ^7| xf|2 S<^5|(50)^ ^7| x|ji ^ Id (54a) S4 H ^^l £}*\^%o\\ Me^o|| o (S || esh X | uf»o| 7|£ho|| 

i^^ ^IH (shallow pit) S&SJfe ^# x|3 a«a|(52)S HTO^I MTO^H^M) a 

D0-500A.S£0|CK 

F^ohi^ A^igj. d^f ^-E ^^o^^^ o|^o|S H^Hxlg ^x^a|°is ?«|^ «. 4Ja|o*|o|| b^^i x^|o| x||^^ 

■fllSlSS, £E 1« &^o^, 7|£K40) #0\\ nHJE {4^^(42) Si S^°|(44)S $a^£^ S^t^K S^(44) ^0|| 

'l£A|)§ 5ES£f n}|E-|y^0i ^ 7 | 7|&(40)oi|AH ^aho|q^o^ ojw| g - ^^(°I^a|)§ S^e^K ccfa^ t 

-7| §^^(44)gO||Ai a^ 7 | 7 |po| fco^f gji oj- «g e t gg cfi a^| ^eh^ Ai^ Df A as Af-g-oj-0^ ^ 7 | xi^'q| 

4) 5HH a_^o|( 42 )o| inftS £*>ah HUti^, 0|* ( a^ 7 | ^oj- n||fH# ^7^^. CLfafAi, a^ 7 | 7|&(40)^l §H 

-■^ ^ «ao| i#£|^ tffl. asfa|(44) a sHH t^a«42)SS oI^-cHS ^i##o|| s'^MI fie*. ^7| 

4) Si A i^°|(42)S ^'W±as 4§5foi a^ 7 | 7|&( 40 )o| ^H^^oil a oil- 5.^ x^n °i xi|2 H?H*|(46 I 46a)« 

<y£W. ^7| xin HLH*I(46)^ 7|B(40)S| ^oKcore)S^oj| S^gcK ^, ^SS|5.S^o|| a|eH ^^§o| °»£ 7 ^^s 

Schick yoj, aj 7 | xi|2 eeji*l(46a)fe- fe^l ^ofS^ofl b|en ^^£^ ^xf °'£E^|- y§ ^^^I^S^oil gAH^ic^ 



2# S£ifg, 4p| 7|&(40)oi| ^7| x|| 1 01 X||2 ^?Hx|(46, 46a)# ^, &7| 7|&(40)S| ^1 ^|1 « ^12 HSHx|(46, 46a) 

SsHa-i xjoioil xih S^a|(48)S S^sfcK a^ 7( xfh g^°|(48)-E tl^s+o^ gA^^^ c^aw, ^7| x||i goj^ 

3)^ ^rmi= -^fiw(42)3f «asi<H t ^foioii^ ^^oi hchsck ^^ as^(48)oi s^a s^#^i s^oii x«2 s 1 ^13 

^^(50, 52)# $x[ijo^ S^gfcK ^ 7 | x|| 2 aaet(50)S ^ §«§£^ ^ 7) xi| 1 °i x||2 ^eHx|(46, 46a)# oi|?j 
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J HliS(*JH*SI.«S) HI0IXI4/7 

cH #ai aai^SS *H£ 3 5.lg£|^ _rS^§o)|AH ^E.z\\±o\\ °|s|| ®sL^ s\m 7 \ 'fc 5!# »x|*>7| *|«j §o^ 0 |cf 
ccfsfAi, x( 2 sa«l(50)S SSf^fSiNjSS 3J0| tJWs|«}ch o|aH. 47| §Sfs|s 50A ~300'AS£S| «ah«l 



47I ^13 ggttt(52)S o||*| ejj ggcHlAi 471 ^12 aflat(48)o| £43fe ^# gM|*M fl» 8£et°SAH 4J2|*jx|et 
°S Af§§cf. ■SSI, 47| ^13 Sfce«52)S g§o||Ai 47| ^ h o, fl|2 £L H*|( 46 , 46a)S 5a|*Ja|£g©3. = ^ a IA | £ |- 

0||*| BH ggO||A) XiA|e^O S A|§H|HS, 4'7| #E| 4£|£§0|| CJj 4^ AjSjbpl £ CfcH ^ g g a| Ai a |g Soj| H | 

sh <n^#oi H4ii ggs^ aoi u^si«^cf. nfaw. 471 ^13 sa^(52)e **i mto°4 a— Hmss 

3jo| uUfZJSJcK o|ttH, 47| a1| 3 Sfcat(52)e 100A ~500A§£2| ^o| ti}B«l*}c}. 

S. 3* S3E»l-'a. 47| *I3 S^at(52)C| ggg S2f# gao| | Iih o, x|2 e LH *|( 46i 46a)s §1 id 4(54J§ 

CK 4?l *1|1 #a^(54)€- 47| *1 §y Jf«2 S?H*|(46. 46a), *«| £S!*| ^0| iS JH|1 MSH*|(46)# ^4J 0 | 

5 = D -t-£ ao| b^sjsfcK £E&. 47|*f af2f S0|, 47| *)|3 8^^(52)* 47| *)I2 Se^(50)°-I 4*1 *|x|et£.S a| 

§£|HS, 47| *)|1 #a*t(54)S 47| H3 Saet(52)ft| 0|BJB sws ^ah ^ - o. - #a°4°S jjol HUf^sfcf ^ 

4?l Ai|3 a^^(52)oi| d|8H 4^§o| ffl**! #§e|o s gAH^ fe g0 | BHfS|*^K 4 7 | X g 1 gse|( 54 )s §a| Aj s] k 

S4i»fi=- ao| d>&s|*fch 0|KH, 47, g£ | aj B |^*s b | SS Aj £] a S o S g g S - £ 01 cK ga| ^ £ |ago s ^ah^ 
ttH, 4^1 ^11 »SB«54)S 500A -2.000 ASESI S4*fe Zio\ uWa|«fcf. aa^i.^ 47| xyi ^§°f(54)§ ^o| |§ e 

SH*I. § 471 S?h*I(54)» *H# ^ §£s| jj-ms. g^ofe g 0 | u^si^cf oi|?hch e^s| ^fi||o|^7h 

D.3An.afa 471 #£| 4'ai^gs ^cHH 0.15/mSSsi ^4§ffe 3do| b^5,*^. 

E 4# Sf58fS, 4?l §y Ai| 2 SLH*I(46, 46a)£| 4?| fg°-f nj|^( 5 4a)©S *H^feqi, o|^§ 47| flh #§21(54) 

2j gg§ o)|x| «i|»o SM | LfEfth Sa|o|cK ^, 471 Aid ^.§01(54)01 sago«*| a|*hE|, 47| xm m LH *|( 46 )o)W • 
5/et(54)a| SSjo| 47I 7|g(40)£| 23Scf ^o|S *|a|»cK o|«7|| §£^, 47| Mei*l(46)a| «f*# *H*I 4?l 

HI1 B|H*|(46)s| ^SHKaspect ralio)# ^o|fe a-)|i Sg°f nHfd(54a)o| S4S^K tcfaW, ^S.s. S4e)^- 47| xi| 1 °j ^12 e . 
iH*l(46, 46a)# xB^fe #8afo)| ojfcj as.'ojacfl fio|.E.(voidM S4£|fe a* »^|» ^ 9lc\ 47| flh fg?t cHS(54a)SS 
qi esH*|( 46 ) S *H-^fe S£fe 4^ a.Aiisssofl s|«| 4^1 Hi SL"*I(46)£| ^1^ ^cHx| * H § #iJ^o| 4^ 

^cieis 471 *)h #S°| 2Hfj(54a)0| Jc*s|x| S£7h n}trae}c}. o|S?|| e)°j, ^ 4^ o, ajs*Qo| S»sjciBf£ 47| 

nHfj(54a)£| i^#o)| 2|«H Ha|A|7l §4£|fe S^lfe sH^W ^ SicK 47| o)|*| qj|o|| °|«H 4 ?| x g 1 = S of nHej(54 a )l| 
iSacf flo|| §4SJ 47| *set(5 4 )s S ^ xflTJSch nem, o| 2fSo)|Ai 47I a1| 3 804^(52)01 ^4h|o) 471 xi|2 8<M°f 
50)o| i#£|cHAi^ o h£ |o Si a^| o)|*| 4^^0)1 c«e #a| 4'£|^Ss| 4^ d^!«l7f 4a|# A1§©KH ^Ja|s^ tToi 
5io|cK 47 1 o)|*| ei|-S 24 a^ ^AiAjzio^ 4A|£hcK 



*7\ Hi HS!!*|(46)o)| d|8D 4CH*I£5 4^1 ^|2 S|H*l(46a)o)|^ h^°| HAia| J^«o|e} 47| ^)H #*je+ n«E-i(5 4a )o| 

J4SJC1. cciafAi, 471 *)|2 S2H*|(46a)°-| b^sj 7 ^ SE || a « = q,»« t §Ejc:f. 

IS. & Steal cf# 4^|oi|o)| 47| o)|*| eij# A,A|e ^ 47) m ggs^ nae)(54a)2| 2SMcl 5o)| s§| 

I 2M ^#011 47| aim s§at(54)2| &##o| Sl# ^o)| q|u|s^ 47| *)|1 f^ei nHe(54a)o| g^g a^*oy.'cH8|| 4^g§# 

1 4^IW SicK 013711 tf°S*|, 4^1 xfli g8 D 4(54)£| 4^| £tfffS £ = 42)^ ^ °ic| ££Sj. ai 7) qi #ss+ ^ 
34a)2| ^^2| 4?l »«1 SS^t nH@(54a)2| £?jof| 4&|a 4^ie|o| - 01 C | a g M o| 
(■# A ^ 'A|o^|o||A^ 47 1 xih §aat nne(54a)B 4a|s Ajsio|o| g£| 4£|3* ° g^lfe gEfls 84-g ^ °!c). 

. 5* 4^1 A-||1 2Hld(54)°^ 47| flh a *«2 HLH*I(46, 46a)2| ^^71 *H?-IS g^o)| 47I xfli §J xi| 2 

■ 9*1(46. 46a)s| i-Wxl W¥$= H2 *fiet(56)S *«»cf. 47| *)|2 #S lo ^(56)S CVD4S}af°S g^sfe ^0| u^S) 

o|^, 47) gj £? h*|(4 6i 46a)# *|| = §§a|o| *|B4f(Densification)S ^)^H cHyg§# 471 o)ysa§ 

^(N2)cHy§g# oisecK 

•B. & Waal cf# 4^|o)|o)| s|«fa, 471 oiy g§£S*| 471 qi *ae|(54). g §a| *Ja|S§2| « « a 

-ffSS 4^l?|7| ?isH, ^4 o|y(wet anneal)om aj-j. oiy(02 anneal)SS# o|SSf tI o\B-it} g§£§ 47| x)h 
8^ n|)&!(54a) 0 J SJ^7l 4£liE|7ii-i £^7h A}4^ ^ ojci 

7| cny 47| «l2*aot(56)S| Sag 47| 7|fi.H40)a| -E°jo| it^u tcH 7;lA| aejifsfg aj 7 | x ih g Set cn&)(5 4a ) gy 

2 u«B(56a)S£0|^ojx|fe. S|H*|g ^xisa|^o| 47| xf| i % H2 BLH*I(46, 46a)of| S4^cK 

7ie tiSoi|Ai Qtfi Ai^oi ^*)|^o S 7 1 ah e| a| fflouj, a#S y§sfe 3do|ap| sci uf«s|e 4^|oH°| oflA) 

«d SU4£|olo^ ecf. o<|S so) « ^®o| ^S|fe 7|# ^-0^o||Ai §40) X |a.= 7f5 j a^| x)1 m a oju| (48 50 52) 

£=- 471 xi 1 ai xii2 #ast(54. 56)ss 471 oj^e ejaisi ci# ae^om #a^# a|#^ ^ o. # ^ 0 | Cf ^ 7| ' xih ' L|) 

^13 a°j^(48, 50, 52)£| §4?HaS S?H*IS ^x|ga|°| £(o| C l# Se|j£| ^x^a|°| S4o|| 4= ?J# Wo| 9«Wct 

^o)l s. aS o| g o,^ flgs A U |oiio)| s|s^ §moi 8 3do| OfMul ssi S^Sfloil 7|aH£! 7|g?4 A140)| o|S(| SSKHx^ot ^ 
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RIS'(^.JH^cH^fS) 



itllUI A| $ I I 



ygot m\9.\ ^0|, S. ggs ga eaH*|# *H^H= ^£o| ^rf=*} §a| A l£ |a*o S a *H^7| Qo)| Ap| e|H*|.g. %V\ it 

7|Sh°| a a oil <4£f s S^£[cf. o Iff Pil s^, &7| e|H*|o)|.i£| 4'a|§i§ xHS jf.o)| asfgS* £a|S|- 

'57)g?2l 

^7| 7|e.K»| g^S 

kPI S9*I«"*«I|a1 i*s|fe ggofl ggS Sif°-I« 5fsffe 

ip| g,^* 0 | gggj E5H*|o| aHS *l|1 e^ef; ft! 

sPI *m «soto| i#£|A| 8MI H?h*|£| i-KHx|« *H€ H2 SSSfS ?ti|sRr 2# ©Re- S?H*|g :fcx^a|et« 

?u I *!•■=• e>H*fl 

HI 1 fj-o)| 2io)A|, a} 7 | *)H l||x| n\3 g°jo+°S o|^o)x=| SJOQ1, a | x-81 §^et-& S #*Wo|ji, Ap| xh|2 

y^a|0|Dj, a^i'^3 go^°|e MTO^I SEfe HTOet'e! ^§££ SJfe SfH*IS ^£-a|stHS ? »*|. 

HI 1 *KHI ?ioHAi, Ap| x-ili gsete °HU ^go| #1^°^ *p| e?H*|a| <f gblHS aj»S SJ^ £££■ 3¥ 

i^hS gal tJaiSHfom d|SS(amorphous) ftaj ^a|£§o|i, *p| *)|2 SgstS CVD tfS^e! 5!£ S?M*IS 
txhg-a|°f# ^tj|o|H=- ^JEaHI 

I&OHI M?H*|# EM: 

p| SL«*I# ^§H^H icigHj-c- 7|&a| S£o)| *I|1 gg^Hi & JA = H *^ El 711; 

p| 71© ak>)| a (7 | j)| i §ohs|s| 2°H§ Sfe *HI2 SJ 3HI3 3<2^HS h£*HMSS g g *fe EM: 

=P| x)|3 -fef-oil 4P| e^ii*!* S^^Ht SS*fe EMI; 

p| XH|1 fi°J§ At 7 | HfH*|s| *p| xih #ga|o S *||^£|, n SS0| #7| 7 | eS | fiSecf ^7H| S itD^I ^ 

I aH|1 AJZJ^- c^|; 

p| 7|& AK>)| /pi esH*|o| u^Z|# *h-^H= ^12 

p| xh|2 as^# 4^1 7|&s| 2°jo| icS-S ich p;^| s^t^|; gi 

p| gpf CHyUSfe BTtl* SS^fe 5# ^S°S H|H*IS ^X|g-£|°|H1 h}£*H1 ^*|°| XHJ=£^ 

3 . 

II 4 SKHI ?icH A i, -y7| x)|2 SS^(SiN)°S S^S|2, a} 7 | xj| 3 gojofg MTO^I Sfe HTO^S^. S^t[2, 4^1 ^1 SJ 
|| 2 mm^€r ?A?A #a| aje|s§ °i CVD ytf D 4£S S^offe 3f £§£S ©ffe- SfH*IS ^x^a|e+s ^H|*^ ^*|a| 
II 5g,'S. 

I 4 s-oii sioHAH., av 7 | S e|±| ^o)i aj A |s^ cny gs srfc o)y, oHy stfe- a^ oiy ej 3# ^§°s e|H*iig ^x^ 

^uloffe Wsa)| ^*|a| xHIS^g. 
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